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The physical properties of dexmedetomidine (DEX, a selective α-2 agonist), midazolam (MID, a tranquilizer), and butorphanol (BUT, an agonist-antagonist opioid analgesic), make these pharmacologic compounds amenable to transmucosal absorption. Transmucosal delivery of DEX, MID, and BUT has been used in humans and some animal species. The goal of this cross-sectional study was to evaluate the sedative and cardiorespiratory effects of the DEX/MID/BUT (DMB) combination in 8 healthy female intact New Zealand white rabbits (mean age 12 months ± 1 month). Conscious rabbits were gently restrained in a sitting position while a lubricated catheter was inserted intranasally to the level of the medial aspect of the eye. A syringe that had been preloaded with 0.05% DEX (0.1 mg/kg), 0.5% MID (2 mg/kg), and 1% BUT (0.4 mg/kg) was used to administer the drug combination via the catheter to the level of the nasopharyngeal mucosa. Rabbits were then placed in lateral recumbency on a heating pad for ear vein and ear artery catheterization for intravenous fluid administration and diagnostic sample collection. The following parameters were assessed: sedation (by posture, loss of righting reflex, palpebral reflex, and reaction to various stimuli); level of analgesia (by pedal withdrawal reflex); electrocardiogram (ECG); heart rate (HR); oxygen saturation (SpO~2~); end tidal carbon dioxide (ETCO~2~); rectal temperature; indirect, systolic, diastolic, and mean arterial pressure (SAP, DAP, and MAP, respectively, measured with the blood pressure cuff proximal to the carpus); and arterial blood gas (e.g., partial pressure of oxygen and carbon dioxide \[PaO~2~ and PaCO~2~, respectively\]). In rabbits in which the SpO~2~ dropped below 90%, flow-by oxygen was placed by the nares. Rabbits lost the righting reflex at a mean 1.4 ± 1.1 minutes and were all awake within 100 minutes following drug administration. The sedation score was "deep" within the first 45 minutes, "moderate" from 45 to 70 minutes, and insufficient thereafter. Similarly, analgesia was highest within the first 45 minutes. The respiratory rate decreased significantly over time (*P* = 0.04) and was 70% below baseline at 40 minutes and 45 minutes. The SpO~2~ also showed a significant progressive decrease over the first 15 minutes (*P* = 0.001), and by 20 minutes, a PaO~2~ of 52.8 ± 17.6 mm Hg and PaCO~2~ of 54.8 ± 4.6 mm Hg confirmed hypoxia and hypercapnia, respectively. At no time were rabbits acidotic, and the SpO~2~ increased significantly (*P* \< 0.0001) after oxygen supplementation. Arterial blood pressure significantly and progressively decreased over time (*P* = 0.03): MAP decreased from 99 ± 53 mm Hg at 1 minute to 47 ± 9 mm Hg at 45 minutes. The rectal temperature (39 ± 0.5°C \[102.2°F\] at 0 minute) also revealed significant changes---an increase to 39.3 ± 0.5°C \[102.7°F\] at 10 minutes and then a decrease to 38.2 ± 0.5°C \[100.8°F\] at 45 minutes (*P* \< 0.0001). The study's authors concluded that the DMB combination resulted in immediate immobilization and profound analgesia for ≤45 minutes but was accompanied by respiratory depression that could be attributed to all 3 of the component agents. The article expressed that caution be exercised if using the combination drug protocol in rabbits with cardiovascular or respiratory abnormalities.

Tripp GK, Good KL, Motta MJ, et al: The effect of needle gauge, needle type, and needle orientation on the volume of a drop. Vet Ophthalmol 19(1): 38-42, 2016. {#s0010}
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The volume of a drop from a dropper bottle is typically excessively large relative to the small corneal size of very small animals. At least 80% of the volume of topical ophthalmic liquids drains into the lacrimal duct and is absorbed into the systemic circulation. In addition, such agents bypass the liver when first absorbed, thus avoiding first-pass metabolism and resulting in increased bioavailability. Therefore, treatment-related adverse systemic effects can be significant in very small animals. Several clinical adaptations have been used in an attempt to decrease drop size while maintaining sterility (i.e., administration via a small-gauge needle \[beveled or blunted\] placed on a syringe or via an insulin-syringe from which the needle has been broken off). The goal of this study was to determine the average volume of a drop delivered from 3 types of needles: (1) a standard sharp beveled needle, (2) a standard blunted needle, and (3) the syringe hub remaining after the needle has been broken off (termed "broken needle" in this discussion). Each variation was tested for each of 5 needle gauges: 30, 27, 25, 23, and 22 gauge. By using an apparatus involving a laboratory stand and a syringe pump, fluid could be delivered in a very precise manner. The syringe pump delivered 10 drops of test balanced salt solution (BSS) at a fixed rate of 0.5 mL/minute into a 0.2-mL polymerase chain reaction (PCR) tube. The previously tared tube was weighed, and the weight and volume of a drop was calculated (the weight of a given volume BSS was considered virtually the same as that of water). For 22- and 30-gauge needles, the effect of vertical versus horizontal positioning of syringes on drop volume was also evaluated. The broken needle delivered a similar drop volume (244.8 to 250.1 μL) regardless of needle gauge, and the volume was larger than that from a beveled or blunted needle across all needle sizes. Furthermore, drop volume produced by broken needles was also greater than that delivered by commercial dropper bottles. The drop volume from sharp beveled and blunted needles was significantly and directly correlated with needle gauge (*P* = 0.001). Blunted needles tended to deliver a larger drop than sharp beveled needles, but the difference was not significant. Orientation of the syringe also significantly affected drop volume. For 22 and 30-gauge sharp beveled needles, drops delivered from vertically positioned syringes were approximately 2 times and 3 times greater, respectively, than the volume of those delivered from horizontally positioned syringes. The smallest drop volume (\~3 μL) was delivered by a 30-gauge needle oriented horizontally.

Greatorex ZF, Olson SH, Singhalath S, et al: Wildlife trade and human health in Lao PDR: an assessment of the zoonotic disease risk in markets. PLoS One 11(3):e0150666, 2016 Mar 23. {#s0015}
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Although wild animals have been an important source of dietary protein in Lao People's Democratic Republic (PDR) for many years, trade of wild animals in so-called wet markets (i.e., where live or freshly killed animals or freshly butchered meat are sold) has increased since the 1980s. Wildlife is sold primarily for food but also for traditional medicine, the pet market, and ornaments. This study evaluated the potential for pathogen transmission from wildlife to humans in the markets of Lao PDR by examining 4 factors: (1) the potential for human contact with wildlife (based on the market volume of the wildlife trade), (2) the potential for the traded wildlife to carry a zoonotic pathogen (based on the observed wildlife taxa being traded and their documented capability of hosting a zoonotic pathogen), (3) opportunities for pathogens to be transmitted from infected wildlife to humans (based on types and strength of biosecurity practices employed in markets), and (4) the potential for spread of disease from people in markets to broader populations (based on the location of the market and the origin of market visitors). In addition, the conservation and socio-economic effects of wildlife trade was estimated by examining the protection status of the wildlife sold as well as the comparison of prices paid for wildlife versus pork, a domestic food source. A total of 375 initial basic market surveys were conducted at 93 markets identified as selling wildlife from 2010 to 2013. Among these, 44 markets were selected to be surveyed for each of the 4 factors from February to April 2012. All market visits were unannounced, and in each instance, 2 Lao PDR nationals trained in wildlife species identification posed as shoppers. To analyze data for Factors 1, 2, 3, and 4, focus was placed on information gleaned from 7 high-volume markets (i.e., those providing \>100 animals/day on ≥4 basic survey visits). Only live or fresh dead animals were considered a potential zoonotic risk, and neither frogs, fish, nor insects were included in the study. During a total of 21 surveys of the 7 markets, 6609 individual wild animals (approximately 2066 kg of biomass) were offered for sale: 2021 mammals, 3074 birds, and 1514 reptiles. Of the mammals, 1937 animals were either alive (53.1%) or freshly dead (42.7%), which averaged 18 to 445 live and freshly dead mammals daily. Among live or freshly dead mammals were 21 genera with the potential to host 36 significant zoonotic pathogens, including those responsible for rabies, severe acute respiratory syndrome (SARS), leptospirosis, mycobacteriosis, arenaviruses, hantaviruses, Nipah virus, and Ebola virus. Five mammalian species found in large volumes had the potential to host 7 to 26 significant zoonoses: Sciuridae (squirrels), Pteropodidae (fruit bats), Muridae (rats), Cervidae (muntjac and sambar), and Viverridae (civets). Routes for direct transmission of pathogens included handling and butchering of wildlife by vendors and butchering and eating of wildlife by the public on market premises. During surveys of the 7 markets, only 1 person was observed washing his hands. Of the 7 markets, 4 had running water. During observation of 5 butchers, none cleaned his instruments and only 1 cleaned the work table. In 5 of 7 markets, wildlife was sold in stalls also selling fresh produce. Of the 7 markets, 5 were in towns or on major thoroughfares. Among them, 4 markets had local and regional customers, and 1 market also had international customers. Of the 33,752 animals observed during the 375 visits to 93 markets, the protection status of only 6452 animals could be identified. Using criteria from the Lao PCR Wildlife and Aquatic Law, 382 animals were classified as Category I (i.e., currently rare or nearly extinct), and 6070 animals were Category II (i.e., if not properly managed, they will become extinct). On average, freshly dead wildlife was more expensive to purchase than an equal weight of freshly dead domestic pork. Results of the market surveys showed that there was substantial contact between wildlife and humans and a high potential for transmission of a diverse range of zoonotic pathogens. Poor biosafety increased the risk of pathogen transfer in all 7 markets, and risk for disease spread nationally and internationally was evident. Since market surveys were conducted only on 125 (1.55%) of the 8055 potential trade days for the 7 markets, the 6452 animals observed to be threatened or near extinction likely comprised only a small portion of the endangered wildlife being traded during the study period. Additionally, wildlife appears to be increasingly sold as a luxury item rather than for subsistence and is increasingly being purchased by consumers from urban areas.

Dutton TAG, Forbes NA, Carrasco DC. Cloacal prolapse in raptors: review of 16 cases. J Avian Med Surg 30(2): 133-140, 2016. {#s0020}
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Although cloacal prolapse is commonly treated in psittacine and passerine species, reports are rare in raptors. This retrospective study examined primary and referral cases of raptors with cloacal prolapse that were presented to a veterinary practice in Swindon, United Kingdom, between 1996 and 2014. On presentation (and before diagnostic testing), all birds had been treated with supportive care: intravenous fluids, antibiotics, and pain management. Subsequent diagnostics included survey radiographs, complete blood cell counts, and serum biochemical analyses. In birds with colonic prolapse, fecal samples were analyzed by flotation, cytology, and culture. In individual cases, contrast studies or computed tomography were performed. In birds with oviductal prolapse, coelomic ultrasound was performed, and ionized calcium levels were evaluated. In birds with coelomic free fluid, fluid samples were submitted for cytologic analysis and bacterial culture. A total of 16 birds with cloacal prolapse were identified: 2 with cloacoliths (a lagger falcon \[*Falco jugger*\] and a Harris's hawk \[*Parabuteo unicinctus*), 9 with colonic prolapse (6 red-tailed hawks \[*Buteo jamaicensis*\], 2 Harris hawks, and 1 tawny eagle \[*Aquila rapax*\]), and 5 with oviductal prolapse (2 peregrine falcons \[*Falco peregrinus*\], 1 red-naped shaheen \[*Falco pelegrinoides babylonicus*\], 1 prairie falcon \[*Falco mexicanus*\], and 1 gabar goshawk \[*Micronisus gabar*\]). Birds with cloacoliths were anesthetized, and cloacaliths were crushed and removed by forceps before the cloaca was lavaged with saline. All birds with colonic or oviductal prolapse received surgical treatment. A novel technique of enterotomy and enterectomy-anastomosis was used in 2 birds requiring partial resection of the distal colon. This involved sterile, semirigid rubber tubing being temporarily placed in the distal colon and exiting the cloaca, which allowed for a secure, fluid-tight anastomosis site while maintaining sufficient intestinal lumen. Of the 9 enterectomy and anastomosis cases, 8 (89%) had successful outcomes. However, 4 of these cases had postoperative complications (adhesions \[*n* = 1\] and intestinal stricture \[*n* = 2\]), 2 of which required repeat surgery. All birds with oviductal prolapse were presented during breeding season, and 4 of the 5 cases were associated with egg peritonitis or egg binding (1 bird presented dead after attempting to pass an adherent inspissated egg remaining from the previous season). Coelomic surgery was performed in the 4 live birds, resulting in successful outcomes in 2 cases (50%). Significantly fewer successful outcomes occurred with oviductal prolapse than with colonic prolapse. The authors hypothesized that the overrepresentation of red-tailed hawks among birds with intussusception and subsequent colonic prolapse was due in part to the large size of the distal small intestinal suprececal "kink" in this species. The most common underlying cause of prolapse was enteritis (bacterial \[*n* = 3\], parasitic \[*n* = 1\], and unidentified\]), and the second most common cause was reproductive disease.

Lindemann DM, Eshar D, Schumacher LL, et al: Pyogranulomatous panophthalmitis with systemic coronavirus disease in a domestic ferret (*Mustela putorius furo*). Vet Ophthalmol 19(2): 167-171, 2016. {#s0025}
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Ferret systemic coronavirus (FRSCV) was first reported in ferrets in 2004. Clinical presentation and pathology in affected ferrets closely resemble those observed in cats with the noneffusive (dry) form of feline infectious peritonitis (FIP), which is caused by a group 1 feline coronavirus (FCoV). Clinical signs of FRSCV are usually nonspecific---lethargy, vomiting, diarrhea, decreased appetite or anorexia, and wasting. Physical examination findings may include abdominal masses, renomegaly, splenomegaly, and neurologic deficits. Clinicopathologic abnormalities often include nonregenerative anemia, hyperglobulinemia, hypoalbumineamia, and thrombocytopenia. This report is the first publication of ocular changes associated with FRSCV in a ferret. A 15-month-old spayed female ferret was presented for lethargy and weight loss of 2 weeks' duration. On presentation, the ferret had a 2-mm corneal opacity in the left eye. Results of a complete blood count revealed a severe nonregenerative anemia, and abnormalities on a biochemistry panel included elevated levels of blood urea nitrogen, creatinine, phosphorus, chloride, and globulins, and a decreased albumin level. Hyposthenuria concurrent with azotemia confirmed renal failure. Radiographic images revealed several abdominal masses, renomegaly, and splenomegaly, and lymphadenopathy was identified during an abdominal ultrasound examination. The ferret was euthanized and submitted for postmortem examination. Firm, raised, light-colored plaques were found in the lungs, kidneys, spleen, and cornea. Histopathologic examination revealed multifocal granulomatous inflammation involving numerous organs and pyogranulomatous inflammation in the left eye. Results of immunohistochemistry using anti-FCoV monoclonal antibody were positive for the spleen, kidney, and eye. Subsequent formalin-fixed, paraffin-embedded samples from the lung, spleen, and kidney were positive for ferret enteric coronavirus (FVECV). In cats with FIP, granulomatous anterior uveitis is a common finding. However, uveitis is not a common finding in ferrets and is usually associated with ocular trauma or corneal ulceration. Therefore, when anterior uveitis is appreciated in a ferret without an obvious primary ocular cause, systemic disease, including FRSCV, should be considered.

Silverman S, Sanchez-Migallon Guzman D, Stern J, et al: Standardization of the two-dimensional transcoelomic echocardiographic examination in the central bearded dragon (*Pogona vitticeps*). J Vet Cardiol 18(2): 168-178, 2016. {#s0030}
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This manuscript begins with a review of the anatomy and physiology of the reptilian heart, which informs the discussion of study findings. The heart in the central bearded dragon lies on the midline between the forelimbs. As in other noncrocodilian reptiles, the heart has 3 chambers: 2 atria and 1 ventricle. The single ventricle contains 2 incomplete muscular ridges that functionally separate the ventricle into 3 subchambers: the cavum arteriosum, cavum pulmonale, and cavum venosum. The cavum arteriosum and cavum pulmonale communicate dorsally via the interventricular canal. Another structure, the sinus venosus, lies on the dorsal aspect of the right atrium where it receives deoxygenated blood from the systemic circulation via 4 major veins. The systemic blood then enters the right atrium, while blood from the pulmonary system enters the left atrium via paired pulmonary veins. In early atrial systole, deoxygenated blood from the right atrium enters the cavum venosum, while in late atrial systole, it enters the cavum pulmonale. At the same time, oxygenated blood from the left atrium enters the cavum arteriosum. During this point in the cardiac cycle, the open atrioventricular (AV) valves partially occlude the interventricular canal to minimize mixing of oxygenated and deoxygenated blood. During ventricular systole, the cavum arteriosum contracts and moves oxygenated blood into the cavum venosum. Next, the cavum venosum contracts and moves the oxygenated blood into the systemic circulation via the right and left aortic arches. At the same time, deoxygenated blood from the cavum pulmonale is pumped into the pulmonary artery. Clinical signs of cardiac disease are vague in reptiles, and their anatomy precludes auscultation of diagnostic quality. The goals of this study were to propose a standardized method of 2-dimensional echocardiographic study and to describe echocardiographic findings in a group of apparently healthy beaded dragons. Sixteen animals, 6 to 11 months of age, were used in the study. All of the bearded dragons were obtained from a single breeder. Animals were awake and manually restrained for the study by extending their forelimbs cranially and placing them in left and right lateral recumbency over a window in the examination table, which enabled access by the ultrasonographic transducer. Echocardiograms were performed by using a Phillips iE33 cardiac ultrasound unit with a 12 to 4-MHz sector array cardiac transducer. Both left and right axillary approaches were accessed for examination. However, the left axillary window was used most often, because it provided a long-axis view and enabled clear visualization of all 3 heart chambers, the interventricular septum, and the AV valves. All structural and functional measurements were obtained from this window. The right axillary window was used for continuous and pulse wave spectral Doppler evaluation of pulmonary blood flow. Either window was used for assessment of pericardial fluid, valve architecture, color Doppler evaluation of the AV valves, and color flow. Because of the myocardial ridges in the ventricle poor definition of the endocardial border, and small size of the ventricular lumen, the ventricular wall thickness and ventricle lumen could not be reliably measured. Similarly, the left and right aortae rarely could be visualized, but no window provided a reliable, parallel flow for Doppler measurement of flow velocity. The right and left aortae twisted as these structures left the heart; therefore, spectral Doppler evaluation of aortic flow velocity could not be determined in the subject animals. Continuous wave Doppler could identify flow from the ventricle and through the pulmonary artery, although the pulmonary valve was not observed in every animal. Body weight, most of the cardiac chamber measurements, and pulmonary artery flow measurements were significantly greater in male versus female bearded dragons. Right atrial measurements were greater than those of the left atrium in all animals; however, systolic atrial measurement could not be consistently assessed because of substantial interatrial septum motion. The most consistent method of evaluating ventricular function was fractional area change. In 62.5% of animals, a small amount of pericardial effusion was identified, suggesting that this is normal in healthy bearded dragons. Additionally, in \>50% of both male and female subject animals, multiple linear, mobile, hyperechoic structures were visualized in the right atrium. The sinus venosus was not observed in any animals evaluated in this investigation.

Scheelings TF, Devi JL, Woodward AP et al: Pharmacokinetics of enrofloxacin following oral and subcutaneous administration in the common ringtail possum (*Pseudocheirus peregrinus*). J Vet Pharmacol Ther 38(5): 482-487, 2016. {#s0035}
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The common ringtail possum (*Pseudocheirus peregrinus*) is a hindgut-fermenting, arboreal marsupial native to Australia. It is commonly encountered in urban settings and is often presented to veterinarians in Australia, usually for traumatic injuries and infectious diseases that require antibiotic therapy. The administration of certain antibiotics (e.g., tetracyclines, amoxicillin/clavulanic acid) has resulted in dysbiosis and bloating in the common ringtail possom. Fluoroquinolones have suitable activity against some of the common bacterial pathogens cultured from ringtail possum wounds (e.g., *E. coli*, *Staphylococcus aureus*, and *Pseudomonas aeruginosa*). The goal of this crossover study was to the determine the absorption of enrofloxacin in ringtail possums following oral and subcutaneous (SC) administration. The study included a total of 5 clinically healthy common ringtail possums (2 males and 3 females) that were 15 months to 7 years of age. All animals were wild-born but hand-raised after being orphaned. For the oral-dosing part of the study, all possums were administered enrofloxacin (10 mg/kg) orally, once, by syringe. Serial blood samples were collected at 1, 2, 4, 6, 8, 10, 12, and 24 hour(s) after dosing. Following a 2-week washout period, enrofloxacin (10 mg/kg) was administered once SC to all possums. Serial collection of blood samples was accomplished as previously described for the oral dosing part of the study. Plasma was collected from whole blood, and plasma concentrations of enrofloxacin and ciprofloxacin (its metabolite) were determined for each time point by using high-performance liquid chromatography. After oral administration, maximum plasma concentration was reached before collection of the first plasma sample, so the time at maximum concentration (*t* ~max~) could not be estimated. The elimination half-life (*t* ~1/2~) was rapid (median 3.09 hour; range 1.79 to 5.30 hour), and the mean residence time for enrofloxacin was 2.96 hours. After SC administration in 4/5 possums, plasma concentrations of enrofloxacin were low and erratic. Time to *t* ~max~ was relatively long, with a median of 6 hours (range 2 to 20 hours). The reason for the very low exposure after SC administration could not be verified; however, inconsistent absorption was the suspected cause. For both oral and SC routes of drug application, levels of ciprofloxacin remained low throughout the study. All possums maintained their weight and appetite during the study. For bacterial isolates that are highly sensitive to enrofloxacin (MIC \< 0.0625 or 0.125 μg/mL), the median area under the curve (AUC): minimum inhibitory concentration (MIC) ratio (a parameter used to determine antimicrobial efficacy of the fluoroquinolines) in possums was \>100, indicating probable efficacy. However, for bacteria with MIC ≥ 0.5, the median AUC: MIC was ≤10, likely indicating poor efficacy. The authors suggested that oral administration of enrofloxacin at the dosage used in the pharmacokinetic investigation resulted in therapeutically significant plasma levels against common bacterial pathogens, while SC administration appears to be ineffective.
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Urogenital disease in general, and specifically urolithiasis, is rare in chinchillas. The goal of this retrospective study was to evaluate the clinical history, presentation, diagnostic findings, treatments, and outcome in chinchillas diagnosed with urolithiasis during 2007 to 2011 at the Tai Wai Small Animal and Exotic Hospital (Hong Kong) and the University of Wisconsin-Madison, Veterinary Medical Teaching Hospital (USA). Radiographic imaging and reports of urolith analysis were used to identify cases. A total of 15 chinchillas, all male and 14 intact, met the study criteria. The median age was 30 months (range, 11 to 132 months), and 11 animals were ≤48 months of age. Of the 13 chinchillas for which housing information was available, 8 animals were housed alone and 5 were housed in groups. Most of the chinchillas regularly ate grass hay and commercial chinchilla pellets. In 11 animals, clinical signs, which variably consisted of hematuria, pollakiuria, stranguria, and anuria, lasted ≤7 days. Reduced appetite and reduced activity were seen in 7 and 9 animals, respectively. On presentation, calculi were palpable in only 3 chinchillas; however, 7 animals exhibited discomfort on abdominal palpation. Uroliths were located only in the bladder in 9 animals, urethra in 4 animals, and both the bladder and urethra in 2 animals. Of the 6 animals that had results of plasma biochemical analysis, 2 were azotemic and hyperglycemic. Urinalysis on the day of presentation was performed on 10 animals, all of which were hematuric and 9 of which were proteinuric. Aerobic bacterial culture of urine or bladder mucosa was performed in 2 cases; *Pasteurella multocida* was isolated from one of the patients. Urolith analysis performed in 8 instances revealed a composition of \>95% calcium carbonate in all cases. Four animals were euthanized within 1 day of diagnosis because of urethra urolithiasis; 3 of those were euthanized during surgery where attempts were made to remove the uroliths. Cystotomy was successfully performed in 10 chinchillas, 1 of which had a urethral calculus that was hydropulsed into the bladder. In 5 of the affected animals, uroliths recurred within a median of 68 days (range 19 to 440 days). Results of this and other studies suggest that males are overrepresented in chinchillas that are presented with urolithiasis, perhaps because of the narrow width and curved nature of the male urethra. Calcium carbonate is commonly identified in uroliths from many hind-gut fermenters. However, as opposed to rabbits and guinea pigs, which excrete excess dietary calcium in their urine, chinchillas excrete excess calcium only in their feces. In addition, calcium crystalluria is uncommon in chinchillas and is not considered a normal finding. The etiology of urolithiasis in chinchillas remains unknown.
